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Clai:T;3 1- 7 were befcre zr.e Cffice. In me Office Ac:t:ien of 
SepteTxer 24, 2 0 1 , the drawings were ::i::^ected to, the 
specification was objected tc, the abstract was cited fcr being 
too long, oiain"iS were o^c;ectea to, clain:3 wer^_- rejected "onder 35 
§'s 112 and 103 and Claiin 1 was rejected under the judicially 
created doctrine of obviousness - t^^e double patenting. Applicant 
herewith subir.its art.ended drawings, an:^.ends the specification, 
abstract and claims, and submits a terminal disclaimer. Claim.s 1-7 
are before *:he nffi-e. 

Corrected Drawings of Figures 1 and 2 change old reference 
numiber "11a" to reference numJoer "16". The specif icatic^n has been 
modified to refer to reference numiier "5a". 

An abstract of the proper length is herewutn submitted. 

The specification has been amiendea to remiC'^'e the oDiected to 
informal It les . 

The claims have been amended to remove the informalities. 

Claims 1 nas neen am.enueci to proviue antcccucnt oacic, rcm.o\"e 
the reference to "nlurality of stripes", ana lo positively claim 

Claim 4 has been amendeu r:: imorove antecedent basis and 
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ccsitivelv' claim the 


invent icn . 


A .ermmal Z'lsclaimer m compliance with ^l CrR 1.32 1(c) 
accompanies this resoonse to overccm.e the orovisional rejection 


unaer 


'^1 a 1 c 1 a ^ V* _ n e a ^ e c 


.nine 


: cn\'i cusness ~ t^T:e aouo ..e 
patenting. A certificate under 37 CFR § 3.73 is not currently 
available but will be forthcoming. 

Claims 1-7 were rejected under 35 USC §103 (a' over Bradley et 
al . US Patent No. ^,04 0,58 9 m view of Kono US Patent No. 


Applicant traverses the rejection. 

Amended Claim 1 recites an injection molding machine for 
low-meltmg pO'int metallic material m which tne injection molding 
machine is constituted by an injection mecnanism having a tip 
portion, a melting cylinder, and a rear-ena portion. ihe tip 
portion having a weighing chamber with a required length 
communicating with a nozzle member at a first end and with the 
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)n an uocer siae and an aaitatmo ana iniecticn means 
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and infection r;eans is aaapted to rotate or advance or retreat 
freely. The rear-end portion is aligned with and spaced behind an 
upward end ot the ir.elting cylinder and includes a device for 
driving those agitating and mjecticin means. The in;]eotiO'n 
molding machine furtlier includes a r:^old- il ampmg :r\e chain s:v. 
disposed external to* and dc^wnward from the nozzle member of the 
tip portion. An implementation of the agitating and injection 
means is constituted by an agitating memJoer m which a plurality 
of agitating wings are torm^ed mterma 1 1 ent ly about an outer 


cw snait tna^ extenas a lenqrn 


of the melting cylinder. The agitating wings have an external 
diameter approximately equal to an inner diamieter of the melting 
cylinder. The hcdlow shaft having a through-hole at a central 
position, an injection rod having an injection plunger attached 
unitarily to a tip of said injection rod is inserted inzo said 
through-hole. The injection plunger is freely slidable m a 
central portion of the agitating mem±)er and extendable beyond the 
tip of the a'^itating m.emlDer so as to insert into said weighinQ 
chamjcer freely. 

The Bradley r efer e"nc:e s:lcv/;^^ a irietdiod ^nnar^^- us for" 

m^oldino a m^etal alloy where the alloy is m.amtained in a 
thixotropic, sema-solid, state m a reciprocating extruder at 
temperatures above its solidus temnerature and below its liouidus 
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r.tc the -old. The 

the vanes of the 


screw or m an accuT^uiar icn cnarrjoer iCi 


■ '9'7f) re^ference shews an T.elted r^.etal die castma 


rr.e t: n 


uses a na: 


metal and the ot:hei~ for in;:ect:ing the metal. The heating cnamiber 
is elevated, while the injecting chamiber is horizontal. 

The KC'no (V372) reference shows a thixotropic (semi-solid) 
process where metal allo>^ is made liquid m a feeder, cooled to 


' 1 a "! "n O a 
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state m a horizontal accumulation chamiber, and injected through 
an exit port by a horizontal injection barrel 

The Bradley and V.on-z* references do not m.ake the invention 
obvious because it is not logical to ccmibine the references and 
because comJ:Dined they do not show the invention. 

It IS not Ic^gical to comt)ine the references because they deal 
with metal m different states - thixotropic for Bradley and Kono 
('372) and li'-iruid for Kono' (^976) . These states reouire d^i f f^ren"" 


nana^ ma re cause 


viscosif/ 


s ] an : r 1 cant ^ V nianer t::a:: 


exhibit t n e s a me ''^.'^ i s c 1 1 \/ a ^ 


si: 


^s ana 


re^iamv tui^a cr^ssures as tne slurries in 


zr.e acove rererei^ces. rur*:::er r^ono '^^-S critiques triixot rooic 
processes as prodiicma parts zhaz require further finishing. 

Even if It were logical to ccrrJoine the references, tne 
references do not sh.ow the invention because tne Bradley reference 
does net snow injection ri^ecnanistis for liquid oetal hut ratner for 
thixotropic, that is semi-solid, metal. Therefore, it is not 
obvious that the process shown m Bradley wculd work for liquid 
metal. Mone of the references show the use of a single inclined 
mechanism that receives material from a feeder, holds molten 
metal, and accom.m>odat cs a plunger m the inclined chamr»er. Bradley 
uses a horizontal chamLber, while both Kono references parse these 
functions between two chamibers, only one cf which is inclined. 
Indeed, m Col 1, lines 51-56, Kono (^976) criticizes the use of a 
single chamiber as making it difficult to accurately contr(3l all 
the param^eters. 



The ExaT.mer is er.ccuraged zo telephor.e trie undersigned 
attorney to discuss an\' r.atter that would expedi^^e allowance of 
the present application. 
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Paragraph Ex'^endmg From P^g^ ^, line 22 to Page 7, line 5. 

In the drawings, a referenoe numeral 1 is an injection 
nieciianism and a reference numeral 2 is a mold -- clamping mechanism., 
are both arranged on an upper surface of a base 3 . A reference 
numeral 4 is a pedestal 4 which is arranged so as to rotate or, 
advance or retreat freely to the m.old-clamping miechanism 2, and a 
frame 5 constituted by a pair of plate bodies --4 — ^—i — — 1- which 
the upper surface;^ is oblique is provided on the rear portion so as 
to swivel freely, and the described-above injection mechanism 1 is 
provided obliquely on the frame 5 m a m.anner that a nozzle side 
is directed m a downward direction to the mold- clamping mechanism 
2 . 

Paragraph Extending from Page 7, line 6 to line 17. 

The described-abC'Ve injection mechanism 1 is constituted by a 
lueltinq cylinder 11, agitating and injection m.eans m the inside, 
which will oe described hereir:af ter , an mjeccion cylinder 12 
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applying zhe powdered low-r.el t i:ig point: r:.etallic T.aterial 
oonsisii::g of nonferrons -metals into the melting oylmder. The 
* v---'"^- device 15 is constituted by a hcrizontai cylinder 

15a and a screw shaft 15c m the inside thereof which is rotated 
by an electric motor 15b provided the en.d of the cylinder. 
Although being omitted m the drawings, it is constituted by a 
structure capable of attaching a heater for preheating the 
m.aterial ro a surrounding of the cylinder as required. 


Paragraph Extending from Page 6, line 6 to im.e 12. 

A supply port 19 is arranged on an upper side of an 
intermediate portion of such melting cylinder, and the described- 
above : V device 15 for the metallic material is 
connected to the supply port 19 through a F'lpe passage 20. 
Moreover, a rear end of the mieltmg cylinder 11 is m the opened 
condition, and an agitating member 21 and an infection member 22 
for the molten metal constituting the described-above agitating 
and inje^;^ "i on rieaus are arranged m ^'^^^ inside frC'~i the rear end 
to the 1 nsiae . 


Paragraph Extending frO": Page S, line li ^o line 22. 


.he described- above agitating miem±)er 2 1 is constituted by a 
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of stnces are fcrT.ed ir.terT.it ter.t ly so as co sv;ivel freel\^' on an 
oucer C'eriphery of a tip portion of a holl.:w snaft porti::n 23 
having ^ through-hole at the oentral pc^sition as shown m Fig. 4. 
These agitating wings 24 have an external diameter 

approxir-ately equal to an mn.er diai^^.eter of tnc- T.e^tmg oylmder 
11. Mc-reover, a flange 2 5 for a partition vhnioh a sealing ring 
olosed pro'Xiniity tO' an inner peripheral surface of the melting 
oylmde?^ 11 is fitted to a the outer periphery is f:rrr.ed unitarily 
on a periphei-y of the shaft portion in the rear than the agitating 
wing 24 of the hollO'W snaft f.>ortion 23. 


Paragraph Extending from Page 8, line 23 to Page 9, line 3. 

Mc-reover, a pulley 2 6 is fixed on the end of the described- 
above hollow shaft portion 23 projecting frorr. an :pening end of 
the melting cylinder 11, and a timing belt 2B is Ic-oped over this 
pulley 26 and a pulley 27 of a driving shaft end of the described- 
above elertric motor 14, and the agitating memb)er 21 is revc^lved 
by " ne -^iectr^o [iil^LwO 14 m ""he me ! ^ "^^"^ cvlmdei", and the mc'lten 
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ae s c ri cea - aco ve r.o^ ^ ex s r.a r c 


a::: 


be orcvided 


siiaac^e rree^v 


a ce:::. raj 


of the aaitatmq T;er±)er 21 


ana an infection plunger 30 attached to the tip 


.It to 


tne descr iced-above '.veigh.mg ohaTx^er 17 frct^. the front surface of 
the agitating mer^i^er 2 1 , and a screw 29a snutting off a -cdten 
metal intruded into a clearance between the hollow shaft portion 
23 on intermediate region of the injectic^n rod 29 is formed. 


Paragraph Extending from Page 11, line 7 to line 14. 

Such injection cylinder 12 and described above mieiring 
cylinder 11 are the ends of the described- above supporting legs 13 
and 34 pro]ected to both sides of the respective under side and 
arranged are inserted into support shafts 40 arranged side 

by side on bc-th sides of an obi ique -upper surface of the 
described-above frame 5, and are attached m a m.anner that the 
nozzle memiber 10 is placed on the lower side and is directed in a 
aownwaid direction, thereby the described-above injection 
mechan^om 1 incta'lea onliquoly to th^ d^^^^^ bed- above mold- 
clarr^ping mechanism 2 ce constituted. 


Paragraph r^xtendmg from Page 12, 


: r am.e 


iescribed- above oa ir 


n .ate 


at t acne a to tne 


msiae cr a c^are cc:iv >;::ic:i a:: u::~c^ 


suri ace 


ir^wara airec 


approximately 4^" with meirJDers 4 
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rfare is fcrT.ed on an 
n v.'ith an angle of 
at both sides. This 


"aiT.e 


IS Diaoed and arranaed on a aate-t\T?e receivma seat 6 


arranaed on the rear end of the described - above cedesta^ 


s C' as 


tC' swivel freely (not shown^ , and the nczzle touch device 4S of 
the nozzle member 47 prc'vided hori zcn.tal ly on the front surface of 
the nozzle touch block 4E with member 52 across fi'om a central 


position of the inside of the receiving sear G t 
above nozzle touch block 4 5 is arranaed. 


:hc described- 


Paragraph extending from Page 12, lines 14-22. 

A hydraulic cylinder 49 of this nozzle tcuch device 48 is 
fixed to a receiving memiber 50 C'f a central position within the 
pedestal - - mstalle^d on the base 3, mioreover, a rod m.embier 51 
coupled with a piston rod (not shown) m the inside the tip is 
coupled with the described- above nozzle touch block 45, and the 
nedes^Hi 4 is TiOved in t!".e advancino o. nd r v-c^^^ +- ^ no directions 

QQ p ^ y-.pl wi^ ri '""Pie in^ ■■^c t i^„;n o'.echanosm 1 c-f ^^^^ unO'er ^^urfa'r^e of 


rame 5 by a movement or tne advanring cind/o-r retreating 


airecrions or ^ne roa meiiLut:'^ d^, wnereoy a toucn or rhe nozz!^ 
be oer formed rc a m.oldmo r' -f rhe des^^ribed-acove nozzle miemioe] 


.ne 7 


. ne uccer 


ir^e msiae cr tr:e 


block 4 5 IS forrr.ed on an inclined rear surface positioning at the 


ana^e 


' z z ^ e rr.e ""J2 e r 


described - above 


injection r^ecnanisr: ^, ana a gatt^ i jr nozz^ e - 1 oucning is opened 
and arranged on inclined rear surface. Moreover, a hot runner 53 
communicating the described- above nozzle member 47 with the nozzle 
memiber 10 of the injection miechanism. 2 is bent and form.ed on the 
inside of the nc^zzle touch block, whereby nozzle- touching can be 


per^ormec 


Clearance ana a lea^aae oi mo i ten miCtal at 


injection and filling can be prevented, event though the injection 
mechanism 1 is installed obliquely on tne mold- clamping mechanism 


Paragraph Extending from Page 13, line 20 to Page 14, line 6. 

First, the inside is raised to the high temperature than the 
melting point by heating the melting cylinder 11 by the band 
heater r>-^ rh^ outer peripheiy to t envperature of apprcximLU t cly 

620'^ to 68 0°. Nox^ , the hollow shaf^ por^ ^ r;n 23 is made an 
agitated conditic^n oy revolving using tne desor ^iied-above electric 
motor 14 A^th at a set speed. When applying tne powderea ^e*:a^ 
material into the ^e^'^ing cylinder 11 from the suonly p-crt 19 with 
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T.etallic material is fallen into the r.elt of the molten Tietal 
stored m the region of the aoitatmo v/mos 24 ---"i .--r being 
revc'lving together with the hollow shaft portion 23 imn^ediately 
smoe the rrielting oylmder 11 is molmed m a downward direotic-n, 
whereby it rr.elts due to hear stored m th.e inolterx n^etai, as well 
as IS mixed mtc^ the melt by the agitating wings 24 -f-.i- . 
Therefore, it melts m an extrem.ely short time. 

Paragraph Extending from Page 15, line 19 to Page 16, line 4. 

Agitation of the mcdton r::etal by i^evolutio^n of the cies'/ribed- 
above agitating wings 24 -tf^>-— rr-r — can be performed continuously, 
since the agitating memiber 21 and the injection memiber 22 are 
constituted separately, also- during such mtectmg and filling 
from weighing. According to this operation, melting and keeping 
warm, for the m.olten m.etal can be stabilized. Melting Df the 
metallic material is performed by heating from the outside source, 
and the agitating member 21 has only to prevent nonuni f ormi ty in 
tem.peratur^ thf^ mpr^^liir- m,aterial in the meltinq cylinder 

molten by heating by r^^^vo ' u^ i on , and injecting and weiahmq is 
pei" 1 o>i died by tne agitating i^Ouljcr 21 m tne central pert ion, 
whereby the meeting ^^-^^.^^^y rv-p -etall^o [UdLt^L^al :an be 

cer f crmed . 
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:laim amendments 


:cr ^ cw-T.ei t mg point 
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wnio^n trie infection ^.o^ama r^iachme 


bv: 


having a weighing chamber with a required 


length communicating with a nozzle m^emJoer 


)n an upper 


side 


\ 1 H 


rt^ to rotate or, advance or retreat 


r reei V ; 


a aevice arivma \ 


nose m^eans .- 


led: 1'eceT.be!' 19, 2 0 00 


wherein said agitating and infection rr.eans is constituted by 
an agitating member m which r'u:ili':y : agitating wings n - ^ v : r -:^ 


■ \ . A ■ y - ■ ■ ' ■ : ■ - ■ ^ ' ' ...... with an external 

diameter approximately equal to an inner diameter of the melting 

cylinder, -rr-— ^--^^-^ ^ ~-,.z.t-.^ w ^.-f: --r- -f - --{>tL-i-i-i:-f-t— -t^y -.-^ - 

--irf^ r^-^rt ' ^— — --v- ■ — t ? ! - • - ^ . . , . : . . v/ : [ * havmg a 

through-hole at -fr- central position and an miection :. ; 

: plunger attached unitarily to a tip ot -xi: ; 
injection rod inserted into said through-hole,, .-x:"; : ;:: 

c.;;:"::>^-r -rtf—t ---ei^--— — v : : . y si idabl - v^^— r v*:--- :n a central 
porri on of che cie^^tacinQ iTiemLber and ■"- ■: i ;■; * : : 

*"he rip of the agitatma m.ember so as to mser: into said weignmg 
c i 1 a iiio e r 1 r c c ^ y . 
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has a screw shuc cing off a to 1 ten r::et al into a 

clearance between ; . : . .. : : c. : a hcllcw shaft portion on 

an intermediate regiC'n ; . : . , . . 

-"h-:— 3. The mjectio^n r::olaing machine foi" low-melting peine 
metallic material accc'rding to claim. 1, wherein said injection 
plunger is provided with a high- temperature resistant sealing ring 
on an outer periphery of tip portion : c ; i lom .'t i : :". 

o . "^::o"-M. r and has a flowing port through -a --: r — " — -.^ — — — 

; --rr:--' r-rr:-^ — —rtti tne . : . . tip Ot a Jini^al pli.ii'iOer It! - - 

4. The injection molding machine for low-melt mg point 
metallic material according to claim^ 1, : : :m : . : : 
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a reauirea ir.terva. 


supporting legs 


. - ; i 


:2i ^ r-^ 


netax^ic r^iareria^ a^ 


^ ow- :uei L ma point j 

I 

1 a drivma device 


said aaitatma meiruoer is constituted bv 


wnicn : s 


■ 1 ueu 


^ 3 S C' 1 


V ^ ^ ..atrl 


c a e t h e r wit h said ytie 1 1 1 r.a c v 1 1 nd e r . 
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6. The m^eccic:: :::oliir:g :T:achi::e for lcw-:^elt:ir:g point 
metallic nnaterial accc-ramg ro claiTi — : , ■. : : 


•■';e "i-^-:^ ^ on the 1. v.'-y tip r.f sa:.^ :;::z:^l- 

x.i.: ^.-^ . . so to swivel irCCiy ^ : . . 

— ait^-— f:- ■ f rvai/^a- — ^^--avv^t^— : vaa 1 -la r">a a-- —touching -a——- ^ 
nozzle member attached to the front of the nozzle touch block to 
moldings a- ; -a- ^ by moving the pedestal .a: * a^; -av. : 

:-\a to the mold - cl amp 1 ng mechanism - ^r:^:i, : fr- 

a-^:*.i ::r* — ^ : acToss the nozzle • a-:, block and a 

rear of an upper surfa::e of the base. 


•";:A:- 7. .he mjc^^aan molding nnarhine for low-meltmq point | 

I 

meca^^io materia^ acccra-ing to claim - wnerem saia nozzle toucn | 

! 

hi OCk r - * ■ — a-^^ — • - ' - \ f i - - J : : " ^ " : . a- . : : :- a : * - ^ - ' - - - - - I 
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: " -v: ^ 1 0 - ";. an upper - -o-- - --r- - inner siae : . 

i-oo;' 0 : - - a gate for nozzle- touching 
molined rear surface ■ r :i. o ; ^ : : wit 


on -^r 


:ne nozzle 


iber of said iiii^^r'tion rrieCii 


id i i J- O i ; L 


r.-":i:T a hot runner bent formed 


withm the i. 


block 


